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(54) FIELD EFFECT TRANSISTOR. AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the performance (response 
speed and carrier mobility, etc.) as an active element get to 
practice level. 

SOLUTION: In a field effect transistor where the active layer 15 
consists of an organic semiconductor, that organic semiconductor 
consists of the structure where a plurality of fiber-shaped tissue 
systems grown in the direction along the board face are 
congregated, and besides the main chains of those a plurality of 
fiber-shaped tissue systems 1 5a are oriented each in the vertical 
direction to the straight line connecting a source electrode 14a 
with a drain electrode 1 4b. 
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] »S±lc:«|#**^P)46ffiffili:iS 

[If *^4] SttJBds, ^±fw#tt¥WfrKtt«r£ 
«®(c^Lr^j»*rR]^o— u— F-%xm 

^ ^ b * 5 4Xii5 Ktt^fHS* ifc, 

[000 1 ] 
[0 0 0 2] 

[«*©aiS] t#Mh7>^^ (FET) 

ffl<**LTtfco L/^Lft^<b. wtbP>(D*l«^*#:(0!> 

[0003] ua>u #7*3£«fcWtt*K:Si^o-C\ 



[0 0 04] W«tHM*fttt, 

[0 0 0 5] tfii. »«ttBS ^tt«fW»<0«dS 1-4 

20 6o 

[0 0 0 6] L/t^oT. »«tt*^H*r^«l*t** 

turves. tr^>T% ^raw***** ft 5 m&m 
30 -cwfij-efcSo ^(Dj; ?ftj*BRfcto0ii£ LTJi, sag 

(J.Polym. Sci. Polym. . Chem. ed. , 12, pll. 1974) 

-6) #Ji5ftlbtfCV^o 

[0007] ±Ej«i)ift^j:o#e>nfcjasttJitt, -« 

y/W d?»^oT«fi8sttTv>5 0 sttH^r- 
*i6jds»t>ftv^«tt?ft< , ^^^y/ui^i*(ogE«ffi«( 

[0 0 0 8] Z<Dtztb^ 7^f/!);l/f B lTO^^y7^ 
5/tf>^(cj:^e*^^i:fc< <ft«9, 
«poftttSr5l#ttJ-rwi:^-e^ftvv rogfi:irS 

^kfc&m^xx&z> 0 
so [0009] L^Lft^^ % mm&mft+^x ?tmm. 
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Woo rcoyci^, m&mt i,Xf$.mi,tz.&:n&mW£i£ 

[0 0 10] £t±o«jS^e>. ra^FtciBlRlSrfT*: 

Ut^D 7tf Uy^^fcF ET (J.Appl. 
Phys. 54,p3255. 1983 ) , tK U ^ ^Srffl t^fc F 

ET (Appl. Phys.lett 49, pl210. 1986 ) 4$d3$£tf h 

t^trrtBM-* ^l^fcy— >^«S2it/ KM >m^£: 

951 5#^a> -*\ y-ryy^sr^LT 

^jfcVMftS* U :/ 7 >S^5r v ^ ^ 1; K l^>f > 1 20 
<#Bf!¥5-2 7 5 6 9 5f) tJWfcrf bth% 0 

[ooi i] x. z(D±?fj:m&<Dm&m\zjo\,^T^ 

*»«r**i\ <to%^^^jg{c:fe t), ?£f±Jii 151: 
^*tbS««ttjBjttl 1 5 a <D3im(DmfaJjfatem7\C 
^~TX 0 \cy — *mfe 1 1 4 aRXf KK>Ill 1 4 
bS:3e^i£||i:5pff*rfiiic:*o-cv^ 0 Mm. &®<£>tf? 
yr-fe^U^»JK4:jB#UTE«l*-e:-6ri:«cJ:i}. S 

v i/ jc i o r ^Kj-r s t o £ # e> tt £ o 

[0 0 12] 

^m^mmcommm^ t \.xm^z>m&. mmm^t u 

0. 5 c m 2 /V s e c*Mg) ^Jt^Tl—S 

#m*m»&mMm*<Dmi±mk Lxmmit-tztztbiz 

So 

[0013] 50 



M&-fz>tc?>{ztj:£Htzh(DX'tb*). mm*mm*t>te 

t6S#Mh7y^^^ri:^IWi:t5<)(D' 
[0 0 14] Hfc. *55Wfc**Ltf, g«-bic, 
[0 0 15] 

(fed ^at-f-5^a6<DS«i Ltfi, ^y=»ys 
*tt<oi6»tts«isa*uv\ z<ow&<7>mmkvx 

[0016] m&±\cmm & tizf%&m zmf&Tzmm 

[0017] s^, flM&rwMAai^ 

r% j5fe^-r^^<?ric:j:«9^^ hy y^^y^x^t/^ 
[0018] ft«***«fek:«ffl-ct a i — if-te. a 

r Fx^i/vl/- if— (Rg : 1 9 3 n m) . KrFx 
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=*->^U— if— 0£g : 2 4 8 nm) , Xfil^iSgO^ 
^iy^ <^T^ h 0 ^^tl^- if— 

r£r/6S#£LV\ 35ic, £tOT(£*tLT3 0 — 6 0<Cco 

* 1 • s 0 10 

fe% as, y-^iiMKKyii^aswu? 20 

[0020] #jc, y— ^«KVKW ^B«fi, -e 

ny-Jr/K ^nA, I TO (Indium Tin Oxid 

e) . Si. 7£«=S 

[0 0 2 1] ^®^iiS**tti«^Sr^v>^»& s 
0-5 0 0nmga«B$^ il#tf>y*- h 

[0022] sttJi^ajiBstc, s«_b«si, y— bmm 

-5 0 0nmi«i:«l$n> il^coy;*- h y y ^ y 

[0023] 35 tc. t ty- ms^su 5 



ft, CVDS, 3K3MP&. HMBIfeft;&* 

»4rJBv\ JS»^itR«*«:#ltL"ria[»5 0 nm-1 

v mSSlc^lt, C"Cii*cD7^- b y y^y 

[0 0 2 4] *^(DFETO- #»J£riH 1 lc^-f 0 ^T" 
■Ctt, HlCDFETSr«it*jfei*lc»W^S. £f\ 

7thyy^77>fiia^yf^ii 
t*m&wz. 7*hyy^7^isR^yfy/i 

g«c£!3J?rM<D^{c^* — =^LT, y— h*6»K 

1 3&mf&*tz>o 

[0025] bt&mm 1 3 _htct* s y-*mmRx* 

0^ft*rJBv^jftNU 7thyy^77>rigftt;x 

yfy^isic^oy- Mil 21^^ m&hri 
3&mmzi£z>£ p^^y^ir, y— *m®i 

4aWKWy8il4bWn o &*5, y7K 
[0 0 2 6] y-^iil4aMKWyiil4b 

o^- hl&liJK 1 3 Ji(cw«^«*^Stafi^fe»- £ d 
^ttii &«c, y ^ ^ y jx>tmar L,fzmm*m-rz>» 

^r&] u ft 3ft« h m.mtn&ir z> Jim&m v^rt 

«JifcWWIC7^^y/i/d5ErtlLfcflH*»4r# 

[0 0 2 7] ^ttBti«S^> ef^^«*^DXi-5^ 
K^fca^, If— 3tdSfia#t*ttftu^»^^ttfiKWS 

y^77>fiSMx 5 'fy^ig^v>t, *>5^ 
tt, y7ht7Mt^^ymotl)J: 

[0 0 2 8] *fc, ffitMl 5 JiKte, Xm\^t&MX% 
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mmi e&M&^xbx^o «w©«»»*h7^ 

x*\c%>\,^xte, 0 2 (a) Id^-Ti: 5 l:ffig|:f p S 

4:aAv-Kw.^«aii 4 b &&&mM\z.ttvxm)£jj 

1 4 aMKWyfgl 4 b £r£S.&frfttfS— SctT^ 10 
[0 0 2 9] £7c, *»W^ < tlx«. «*8*S*ft-C» 

-if — £ig&hr -5 C ^ i «p . sttso^pxti^^tT 

[0 0 3 0] »B©RETtt, fRS^^^fiO^ib* 
(»Rh7V^^ (TFT) ) ^fC#«C*JBKl&/fi 20 

[0 0 3 1 ] 

o»5S*8fe«:0 5 (a) - (d) Sr#itT«Wt«. 
y — y#9* (^^y^#7 0 5 9f) O^E® 

i 1 hm l mmnx~tbz>T/i>^~'? 
j*&mi%<DX'<iy*mcj: oioo nmisoBw-e* 
jg£Lfc 0 &t^T% 7thyy^77^iiM^^f^ 

Sl 2£ff2/&Lfc (0 5 (a) #fig) 0 

[0032] &^x\ y—bw&i 2±\z<y—bt&»m 
mmx&zmt^!) =*>>&*s<iy*m&m^x ioon 

LT, ^-Mgl3«Uc (0 5 (b) # 
RO o FftWi 3±C V y-^tSM K w y 

mmiWMt It^^If^i 9 1 0 0 nmg«(Dlj| 

■CfifciSL^o **»«-e(iy-^tSRt; K^-f y«i 
^t*i^^-ywimvc 0 &<D&mmz, -7 

* b IsitX b<D&3xtmZ7* b b±<D&&ffe& 

-~>^U y^iai4aMKKvMl4b 
£J#/$Lfc (0 5 (c) #fig) 0 

[0033] , y— hif6#js i .3 ±td»ti3tfi'fr 



2, 5-^ppft7xy (JfiMtejSIS) 

JE^? ;lXl0- 6 Torr 
t&fi ; 9 0-1 00t 

&m?tm ; A r tf— (Sfl93nm) 

AMf'^* ; 2 0m J /^/U;* 

i« ;25Hz 

CMttSSMO3 0-6 0° (H3 1>, OfCttS-J- 

5) . *><>y-*mmRxfib*i<>'{ ^nm&tti&mMbw- 

[0 0 3 4] »^fc«l*»*3 2att, 7*7 
ty^v-^sggo. 2-0. 
fca»c07^f^y/^fe««Six, B2 (a) (c^-TJ: 
^7^/y/n5aoi«it V— *W£l4a 
MKW yfgi 4 b^jtt^iWRtSiffft^inifcEifii 

0 3(Dj:5t-> — if— zm&^mizmmv 

i*©7* b y y^7>f ii»tn»^7X-7 
^<Dtox.^&&m\<^x > y-^iffii4aMKwy 

Iii4b tcftftfe-TS J; o ?£fcfcJf l 5 «r«j*Lfc 
(05 (d) 

[0 0 3 5] m&m l 5 _hlcfc: N # y p< * * y ^ 

»Btl 6Sr»j«L^ (05 (e) #J£D o i6M^l 
(c, JiEHS6WcJ;t>f^«$nfeTFT (A) £^3fe<D 
a*KJ:»?#»Lrt:TFT (B) <D#tt<D-0y£r*M\ 
ft*J, B6tt, KW ySi^y- MfflEEircOi3«^ 

[0 0 3 6] 7^jb\ i£*£>ft$fftC«fc fDf^fJb/cTFT 
(B) fit, *«^*#S:fi8Bti-S§R, T-^SrV- 

FT (A) .fcra«K«fiLfc 0 
[0 0 3 7] 

[^1] 





#&PJICDTFT 
(A) 


(B) 


V,,,(V) 
^ (cm 9 /VS) 

I Of*/ I OF P 


- 5, 9 
0.345 
> I 0 5 


- 8. 6 
0. 0 3 0 
> 1 0 1 



[0 0 3 8] B6Xtf*ia>5>, **16«9«Ci;*)ftfi!L 
tTFT(Z)#ttlj: N L^^tiJE (Vth (V) ) , ^» 
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St (ui (cm 2 /Vs) ) % y— ^WfiRtfKW^a; 

m%&M<0*> • *7tt ( I on / I off ) t hifcXWT 

iyy 3 vtfflv^T F T i:PSSo W#f)tLtv^ 
So w£>*§HI, *Hlfi«l<OTFT4rfflv^4. 

[0 0 3 9] H*#0 2 

SmLT7tK^^ (H»*i") SrRtfU :w 10 

if— fc3 1 b4rBa*tLT*JK«:ff 5 r. irfiWUi, * 
SS«l tm«lcLTTFTSr«5ttfco *Hlfe^J2^* 

[0 0 4 0] 

J£Ui<oj; pic. *«WuJ:5TFTIJ, 
[0 0 4 1 ] £fc, ;WBW^«ft***fti::J:*i,tf,> fi 

-S\ dt«t, &fatom&mmzftft*>zb&-v%. fet 

9, HMIWM^ttXfcWWMcfTS r. fc*6-C#-5*:ii>. F 



[HI] *^P^^FET(7)^gI5O«»&»fffilil-CfeS 0 

[02] BitoFETcoett«<D_baj<oiarS]i*ffi^-r 

[0 4 ] Hi£#J 2 OSttJlo^BtXSSrlftM-rs^ifto * 
[H5] *!§P^cDFETCO^igXS^IftPJ-r5fc*(D^ 

[me] (a) (b) izxzmm 

**MfflV^FET^-htffi (Vc) -KWfV 
««E (Id) ♦M4«r*-TH'e*>S. 
[H7] «*Ott»fcJ:a»Bll«*W«:«rfflV^FET 

[«F#0»W] 

i i 

12 y-hin 

13 y-b^M 

14a, 114a y — 

14b, 114b K W ^li 

15. 115 ffittJi 

15a, 115a tft&tt»4ft -f ^ U 
1 6 *fcS§| 

3 1a. 31b If — 36 

3 2a *«M&i*ft: 
3 2b 



[HIl] 
1 5Ste« 
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-11 1 1 -I 1 1 1 

10 5 0 -5 -10 -15 

f- hWBL fV. (V> ] 



